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IS: 6700 -1972 

Indian Standard 

REQUIREMENTS FOR GENERAL PURPOSE 
CATHODE-RAY OSCILLOSCOPE 

0, FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 7 December 1972, after the draft finalized by the Electronic Equipment 
Sectional Committee had been approved by the Electrotechnical Division 
Council. 

0,2 The object of this standard is to specify the minimum requirements 
for the performance characteristics of cathode-ray oscilloscope (with the 
vertical amplifier band width of 20 Hz to 1 MHz and with synchronized 
sweep characteristics ) generally intended for voltage and waveform 
observations, null indications and time estimates. 

0.2.1 This standard also covers characteristics that are to be included 
in the manufacturer's specification for individual instruments. It is antici- 
pated that this standard would ensure a uniform presentation of these 
characteristics, to be declared by the manufacturer. 

0,2.2 The requirements relating to climatic and mechanical tests are 
under consideration. With regard to the safety requirements, the cathode- 
ray oscilloscope should satisfy the requirements specified in IS: 616-1957* 
so far as they are applicable. 

0.3 The measuring equipment employed to carry out the measurements 
in accordance with this standard shall have an accuracy of at least one 
order higher than that specified for the quantity under measurement. 

0.4 This standard is one of a series of Indian Standards on electronic 
measuring instruments. A list of standards published so far in this series 
is given on P 10. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test, shall be rounded off in accordance Vvith IS : 2- 
1960"^. The number of significant places retained in the rounded off value 
should be the same as that of the specified value in this standard, 

*Code of safety requirements far mains-operated radio receivers. 
tRuies for rounding ofl numerical values ( revised). 
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1. SCOPE 

1,1 This standard covers the requirements and the characteristics to be 
specified for general purpose cathode-ray oscilloscope with the vertical 
ampHfier baud width of 20 Hz to 1 MHz. 

1«1»1 This standard applies to complete apparatus and not to the com- 
ponent parts thereof. 

2. TERMINOLOGY 

2.1 For tliC purpose of this standard, the definitions included in IS ; 4330- 
1967* shall apply. 

3. METHODS OF MEASUREMENTS 

3*1 The performance requirements specified in this standard shall be 
measured by the test methods prescribed in IS : 4330-1967*. 

4. GENERAL 

4.1 Catbode-Ray Tube and Its Controls 

4.1.1 The cathode-ray tube face diameter in millimetres, the measuring 
area ( see 2.2.4 of IS : 4330-1967* ), the type efface and the screen shall 
be specified, 

4-1.2 The vertical and horizontal plates shall be made accessible at the 
back or side of the instrument ( which, however, may be covered with 
removable plates for safety ) , 

4.2 Cathode-Ray Oscilloscope Controls — All controls necessary for a 
satisfactory operation of ihe cathode-ray oscilloscope shall be provided. 
The following controls, either single or in combination, shall be provided 
on the front panel of the instrument: 

a) Intensity control, 

b) Focus control, 

c) Vertical shift control, 

d) Horizontal shift control, 

e) Vertical sensitivity control, 

f ) Sweep rate control, and 

g) Synchronizing control ( if synchronization facility is provided ). 
4.2.1 The vertical and horizontal shift controls shall be designed so that 

it shall be possible to move the spot by 60 percent of the diameter of the 
tube on either direction from the centre. 



^Methods of measurements on cathode-ray oscilloscope ( dc to 10 Mc/s ), 
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4.2.2 Facility to modulate the intensity or brilliance of the trace may 
be provided, 

4.3 Internal calibration facility may also be provided as an optional 
feature. 

5. PERFORMANCE OF VERTICAL DEFLECTION SYSTEM 

!5.1 Sensitivity — The sensitivity shall be at least 50 mV ( peak to peak ) 
per centimetre at I kHz. 

5.1.1 Suitable sensitivity controls shall be provided such that any signal 
above 100 mV (peak to peak) is capable of being displayed to at least 
2 cm. 

5.1.2 The error at the graduated points of sensitivity shall not exceed 
20 percent, 

5.1.3 The cathode-ray oscilloscope should be capable of measuring an 
input voltage of up to at least 300 V ( peak to peak ) ac and 400 V ( dc + ' 
peak ac ) . 

5.2 Linearity — The linearity error shall not exceed 5*0 percent over the 
measuring area. 

5.3 Frequency Response — The frequency range over which the sensiti- 
vity lies within +5 dB of the sensitivity at 1 kHz shall be at least from 
20 Hz to I MHz. 

5.4 Inpnt Impedance — The ac input impedance expressed in terms of 
its equivalent parallel combination of resistive and reactive components 
at 100 kHz shall be as follows: 

^ Input resistance 1 M Q ( Min ) 

Input capacitance 40 pF ( Max ) 

5.5 Influence on Sensitivity 

5.5.1 Of Supply Voltage Variation — The maximum change in the value of 
sensitivity for a supply voltage variation of ± 10 percent shall not exceed 
5*0 percent, 

5.5.2 Of Supply Frequency Variation — Under consideration. 

5.5.3 Of Temperature Variation — The msiximum cheingc in the value of 
sensitivity over an ambient temperature range of 0°C to 45^ shall not 
exceed 5'0 percent, 

5 
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5.5.4 Periodic [Random) Vertical Fluctuations ^^ T\i\% shall be less ihan 
rO mm at the maximum sensitivity. 

NoTK — Metiiod of measurement for this characteristic is under consideration, 

6. PERFORMANCE OF HORIZONTAL DEFLECTION SYSTEM 

6.1 Sweep Characteristics for Synchronized Cathode-Ray Oscillo- 
scope 

6.1.1 Sweep Rate — The sweep rate shall have a ranee of at least 

20 Hz to 50 kHz. 

6*1.2 Linearity Error -^ The linearity error shall not exceed lO'O percent 

over the measuring area. 

6.1.3 Internal Synchronizing Threshold — The minimum internal input level 
required to produce a stationary pattern over the frequency range of 
20 Hz to 1 MHz shall not exceed that corresponding to a vertical deflec- 
tion of i cm. 

6.1.4 External Synchronising Threshold — The minimum external input 
level required to produce a stationary pattern over the frequency range of 
20 Hz to 1 MHz shall not exceed 5 V ( peak to peak ). 

6.1.5 Sweep Instability -— The sweep instability shall not exceed 2'0 
percent when measured over a period of 15 minutes, after the specified 
warm-up period. 

6.1.6 Jitter — The jitter shall not exceed 2*0 percent of sweep length. 

6.1.7 Influence on Sweep Rale 

6.1.7.1 Of supply voltage variation — The maximum change in the 
value of sweep rate for a supply voltage variation of ± 10 percent shall 
not exceed 5 i) percent. 

6.1.7.2 Of supply frequency variation— \JnAtvcon%idtX2.X\on. 

6.1.7.3 Of temperature variation — The maximum change in the value 
of sweep rate over an ambient temperature of O'^C to 45°C shall not exceed 
5*0 percent. 

6.2 External Signal Input Characteristics 

6.2.1 Sensitivity — The sensitivity shall be at least 250 mV (peak to 
peak ) per centimetre at I kHz. The cathode-ray oscilloscope should be 
capable of measuring an input voltage of at least 100 V ( peak to peak ). 

6.2.2 Linearity — The linearity error shall not exceed 5*0 percent over 
tlie measurino^ area. 
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6.2-3 Frequency Response — The frequency range over which the sensiti- 
vity lies within ± 3 dB of the sensitivity at 1 kHz shall be at least from 
20 Hz to 100 kHz {see also S3). 

6.2 A Input Impedance — The ac input impedance expressed in terms of 
its equivalent parallel combination of resistive and reactive components 
at 100 kHz shall be as follows: 

Input resistance 100 kQ {Min) 

Input capacitance 40pF(Majf) 

6.2.5 Influence on Sensitivity 

6.2.5.1 Of supply voltage variation — -The maximum change in the value 
of sensitivity for a supply voltage variation of ± 10 percent shall not 
exceed 5*0 percent. 

6*2»5^2 Of supply frequency variation ^---'Undcr comidtT2Lt\on. 

6«2.5«3 Of temperature variation —The maximum change in the value 
of sensitivity over an ambient temperature range of O^^C to 45°C shall not' 
exceed 5*0 percent. 

6JI.SA Periodic {random) horizontal fluctuations ^ This ^hM be less 
than I'O mm at the maximum sensitivity. 

Note — Method of measurement for this characteristic is under consideration. 

7. OTHER REQTUIREMENTS 

7.1 Magnetic Radiation from Cathode-Ray Oscilloscope — Under 
consideration, 

7*2 Brightness — Under consideration. 

7#3 Dr^ft — T,he drift over a period of 15 minutes in any direction, shall 
be less than I'O mm* 

7*4 Effect of External Magnetic Field — Under consideration. 

Note — This was considered an important characteristic as this would result in 
shifting the trace or defocussing of the spot. 

7*5 Blanking — The return trace shall be suitably blanked- 

7*6 Spot Size — ^ Under consideration. 

8. TERMINALS 

8«1 The oscilloscope shall be provided with suitable terminals for the 
vertical and horizontal amplifiers, external synchronization inputs and any 
other signal input or output points. 
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9. MARKING 

9.1 Each oscilloscope shall be marked clearly and indelibly in accordance 
with Appendix A of IS : 4330-1967*. 

10. TECHNICAL MANUAL 

10.1 Each oscilloscope shall be provided with a copy of the technical 
manual prepared in accordance with IS : 6756-1972t. 



♦Methods of measurements on cathode-ray oscilloscope ( do to 10 Mc/s ). 
tXechnical documentation to be supplied with electronic measuring equipment 
{under print). 
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